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(57) PetfcepaT: 

Befcrop pMT440 npeAHa3Ha^eH Ana 
Mcno/ibaoBaHMH b reHHofl MH>K8Hepwn Ana 
no3HTMBHoro ceneKTMBHoro KnoHupoBaHua 
(JjparMeHTOB sywepoAHOfl flHK. Beicrop 
coAepacviT CTpyicrypHbiR reH 6apHa3W, 
cy6icnoHMpoBaHHbi« M3 Bacillus 

amyloliguefaciens noA KOHTponew 
cnHTeTMMecKoro tac npoMOTopa, yHMBepcanbHbiM 
nonwnkiHKep ruia3MHAbt pUC19, cocTOfltUHfl M3 
45 no., BCTpoeHHNR b reH 6apHa3bi bmscto 
BajinHa 36, phoA - cwmanbHyio 
nocneAOBaTe/ibHOCTb Escherichia coli, reH 
cneu,u4»wecKoro MHrnOnropa 6apHaabi 
oaparapa noA ero co6cTB8HHbiM npowiOTOpOM, 
0parMeHT nnasMHAbi p(JC19, BKnto^aiomuft 
ynacTOK Havana pertnnKau,nM on, reH Amp f . 
Ca^Tu pecTpMKUMn HaxoAflTc* b cneAytou^nx 
nonoKeHMflx ot tomkh HaMana peannKai^nn 
nna3MHAHO« flHK: EcoR1 - 300 n.o., Sad • 306 
n.o., Kpnl - 312 n.o., Smal - 316 n. o. , 
BamHI - 321 n.o., Sail - 333 n.o., Pstl - 
339 n.o., Sphl - 345 n.o, Hindlll - 351 
n.o. PasMep Beicropa 2936 n.o., eMKocTb - 6 
T.n.o. BeKTOp ooecnemiBaeT no3MTHBHyio 



ceneKu,wo jcnoHHpyeMboc (fepanweHTOB 
My^epoAHOfl flHK b pasjikWHUX uiTaMMax E. coli. 
1 m. 
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(54) VECTOR PMT440 AT POSITIVE SELECTION FOR FOREIGN DNA FRAGMENTS CLONING 

(57) Abstract: 12 5 4 5 6 7 8 

FIELD: molecular biology, genetic 
engineering. SUBSTANCE: vector has barnase 
structural gene subdoned from Bacillus 
amyloliquefaciens under control of synthetic 
tac-promoter; universal polylinker of 
plasmid pHC19 consisting of 45 b. p. 
inserted in bamase gene instead of 
valine-36; phoA-signal sequence from 
Escherichia coli; gene of specific bamase 
inhibitor - barstar under its own promoter; 
plasmid pHC19 fragment including replication 
start site on, gene A^p r. Restriction sites 
are located at the following positions from 
replication start point of plasmid DNA, b. 
p.: Eco Rl 300; Sad 306; Kpul 312; Smal 
316; Bam HI 321; Sail 333; Pstl 339; Sphl 
345, and Hindlll 351. Vector size is 2936 b. 
p., its capacity is 6 t.b.p. Vector provides 
positive selection of cloning fragments of 
foreign DNA in different strains of E. coli. 
EFFECT: improved method of selection. 1 dwg 
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H3o6peTeHne oTHOCMTca k 6noTexHonornM, B 
MaCTHOCTM b reHerwMecKofl MH)KeHepMM, M 
npeflCTaBnueT cooofi BexTop pMT440, KOTopwR 
HaflAeT npuMeHeHMe Ana KnoHMDOBaHMfl 
4)parM8HToe nyxepoAHofl RHK. 

B HacToflunee BpeMn nnfl KnoHMpoBaHMR 
MyxcepoAHOH flHK * wAeHTWct)MKau>iH una crroopa 

KTIOHOB, COAep)KaLUMX peKOMOMhtaHTHbie 

nna3MMAw, cyw,ecTByeT u^/ibiS* pflA nna3MMAHbix 

BeKTOpHblX CMCT6M. HanOOnee M3BeCTHbJe M3 
HHX - 3TO CHCTeMbl C MCn0J"lb3OBaHHeM 

KOMnneMeHTai^nn p-ranaicro3HAa3bi c u,b8tobo£i 

HA6HTMCf)HKaL;Mert KTIOHOB CO BCTaBKOfl [1], 

HoicayT rena ycToflHMBocTM k aHTn6M0TMicy Ana 
HeraTHBHOfl ceneKU>w [1] . l43BecTH0 o 

npHMBHBHMM TOKCHHOB nnaSMMA Co!E1 [2] H 

ColE3 [3] aha HenocpeAQTBeHHoro oTGopa 
tcnoHMpyeMbix BcraBOK, ho 3Ta CMcreMa 
orpaHMMeHa He6ortbUJHM kojimmbctbom ynacTKOB 
y3HaBaHM« pecTpMKTa3 h ho nonyHwia ujnpoKoro 
pacnpocrpaHeHMfl. 

M3B6CTHa CMCTGMa, OCHOBaHHafl Ha 

McnonbsoBaHMM E-reHa JW3Mca (para V X174 
[4]. B nocneAHeR ny6nnKaunn [5] coo6m,aeTCfl o 
3aM6H6 droro rena Ha MOAHtfcHUMpoBaHHbifl reH, 
coAepKamvifl 10 yAo6Hboc yMacTKOB y3HaB3HMfl 
pecTpMKTas, He \azmqhr\o\i\v\x era 
aMMHOKMcnoTHyio nocneAOBaTenbHocTb, hto 
cKoppeKTupoBano npeaowfl AOBO/ibHO bwcokmH 

ypOBGHb 4>OHa KTIOHOB 6 83 BCT3BKH. 

VldBecreH BBKTop c no3HTMBHO« ceneKU,nefi 
pKIL18/19, coAep)Kai4Mfl aicrMBHbifl 
i^HTOTOKCMHecKMW reH ccdD noA KOHTponeM lac 
npoMOTopa [6]. RpOAyicr 3Toro reHa - 6enoK 
CcdD - MHaKTMBHpyeT rupasy b gyrA* lUTaMMax 
E.coli. Ho BCTaBKa viyacepoAHofi AHK HapyiuaeT 
nerajibHoe BOSAetfcTBMe reHa ccdB. npMMeM 
caM BOKTOp MO)KeT 6biTb aMruiwfcMU.MpcBaH 
TonbKO b ujTaMMe TOP10F, coAepacameM 
gyrA462 Myrauwo no reHy rwpaaw. 

HsBecreH BeKTop pZEro™, 

CKOHCTpynpoBaHHbi^ Ha ochobb pKIL18 [7], npi/i 
3tom oh C0Aep)KHT npoTflxceHHbiR nontvwHKep 
Ann BCTasoK no ccdB reHy, T7 n SP6 
npoMOTopbi, npaiuofl n oopaTHbifl ynacTKVi M13, 
opMA«MHbi o>ara f1 h nna3MMAbi pUC, reH 
yCTOftMHBOCTH K 3eoL|MHy. Pa3Mep ruiasMUAbi 

CHtDKGH AO 2,8 T.n.H. 

OAHaxo yjcasaHHufl Beicrop MMeeT p«A 

HSflOCTaTKOB, a MMeHHO OH M0JK6T 6blTb 
aMnj1H(f}HL\HpOBaH TOJlbKO B 0AHOM 

onpeAeneHHOM ujTaMMe h xapaKTepkisyeTcn 

SaBblUJeHHbiM K0X1MH9CTBOM SaJiaCTHbtX KHOHOB 

3a CM6T Toro. hto nonnruiHKep pacnonoweH 
nepeA JieTanbHbiM reHOM, a He BHyrpw Hero. 

B ocHOBy H3o6peTeHH5i nonoweHa 3aAana 
ooecneMeHun BbicoiKXHjxfceKTirtBHoB nosnTWBHOfl 
ceneio^HM xnoHHpyeMbix cpparMeHTOB 
MyxepoAHOM flHK B pa3nnHHbix urraMMax E. coli. 

3aAaMa peweHa TeM, mto npeAno>KeHo 
ktcnonb30BaTb TOKCUHecioifl 3C|xt)eKr GKcnpeccnn 
b E. coli reHa 6aicrepnaJibHofi pn6oHyicnea3bi H3 
Bacillus amyloliquefaciens - 6apHa3bJ, b 
BGicropHo^ cucTeMe c nosnTMBHO^ ceneKi^He^, 
coflep>Kamefl noxiHbiW MynbTnpecrpniqnoHHbiR 
nonnn^HKep nna3MHflbi pUC19, noMeiMeHHbi^ 
BHyrpb reHa 6apHa3bi 6e3 HapymeHH« 

4>epMeHTaTMBHOM aKTMBHOCTM 

3KcnpeccnpyeMoro cfcepMeHTa. 

Hso6peTeHneM npeAnaraeTCw eeiaop 
pMT440, CKOHCTpyiipoBaHHbifl Ha ochobo 
msbocthoK nnasMHAbi pMT416, 

npeAHasHaMeHHoW Ann dKcnpeccHH 
BbicoKoaKTMBHOM pvi6oHyKnea3bi-6apHa3bi, b 
kotodo^ HanpaBneHHo nponsBefleHbi 
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cneAyiouiMe MSMeHeHua: a) yHnmoKeHw 
BHyTpeHHue yMacTKM ysHaBaHHA pecTpMicra3aMH 
EcoRI, Hindlll, Xbal, Pstl, BamHI H 6) 
BHyrpb reHa 6apHa3bi BMecTo BannHa 36 
bctdobh yHUBepcanbHbirt nonvtPHHKep ot 
nna3MHAM pUC19. 

Betaop pMT440 c no3HTMBHofl cejieKUMeR 
Ann icnoHnpoBaHMH c^parMeHTOB nyxepoAHofl 
AHK pa3MepoM 2936 n.o. coAepxvtT 

crpyKrypHbirt reH 6apHa3bi, 

cy6KT)OH HpoBaHHbi H3 Bacillus 

amyloliquefaciens noA KOHTponeM 

CMHTeTMsecKoro tac npoMOTopa; 

yHUBepcanbHhirt nonwiMHKep nnasMHAbt 
pUC19, cocTO«u4M« M3 45 n.o., BCTpOeHHbltt B 
reH 6apHa3bi bmgcto BannHa 36; 

phoA - cumanbHyK) nocneAOBaTenbHocTb E. 
coli, Koropaa ooecneMHBaeT ceKpeu,HK) oapHasbi 
B nepnnna3My GaKTepnanbHoCi KneTKM; 

reH cneu,nc})i4wecKoro MHrn6nTOpa OapHasw - 
6apcrapa, noA ero co6crBeHHbtM npoMOTOpoM; 

o>parMeHT nrtasMHAbi pUC19, BxntOMaiou^uiP) 
yMacroK Hanana pennnKai^nn on; 

reH Amp r , onpeAen«iomMft ycTO^HMBocTb k 
aMnni^nruiHHy b KnerKax E. coli; 

cafiTbi pecTpMKU^MM B BeKrope pMT440 
HaxoA«TCfl b cneflyKDU^HX nonoKeHunx ot tohkm 
Hanana pennviKaunM nna3MHAHofi AHK: 

EcoRI - 300 n.o. 

Sad - 306 n.o. 

Kpnl - 312 n.o. 

Smal -316 n.o. 

BamHI - 321 n.o. 

Sail - 333 n.o. 

Pstl - 339 n.o. 

SpHI - 345 n.o. 

Hindlll -351 n.o.; 

BCTpanBaHue nywepQAHbix reHOB Mower 
npoxoAHTb no caflTawi pecTpnKU,nn, 
coAep)KaL4HMCfl b nonnnnHKepe; 

ewiKOCTb BcrrpanBaeMOM RHK - 6 T.n.o. 
3Kcnpecckm reHa GapcTap, 
cy6icnoHnpoBaHHoro b bmao TaHAeMa c reHOM 
6apHa3bi b oahoR nria3MHAe, Heo6xoAMwa An« 
He«Tpann3ai^MH jieTanbHoro 3cf)o>eKTa CHHTe3a 
6apHasbi. Ees nuAyKi^nn b ujTaMMax E. coli, 
HecyiuHX lacl Q reH An« cynepaKcnpeccHH lac 
penpeccopa (HanpMMep JM107, XL1-blue. 
SURE), n/ia3MHAa He HBiiaeTca neTajibHoR, 
xoth ceicpeTHpyioTCfl 3HaMHTeribHbie KonnHecrBa 
6apHa3bi. AooaaneHue Heoonbujux KO/iHHecTB 
HHfly^opa IPTG yBennHHBaeT ceKpei^Mio 
6apHa3bi, ho noiiHan hhaykl^hb oonbUJHMM 
KonnMecTBaMH HHAyKropa noAaanneT 3ai^nTy 
6apCTapa, n khbtkm nom6aK3T. B TaKMX urraMMax 
E. coli, Kaic HB101, 6e3 lacl Q reHa m b 
OTcyTCTBun HHAyiaopa nnasMHAa neTajibHa. B 
reH 6apHa3bi BMecTo KOAOHa BannH 36 BcrpoeH 
nonnnnHKep nnasMMAbi pUC19. 3Ta BCTaBKa 19 
cnnbHornApoc|X)6Hbix aMMHOKMcnoT b MoneKyny 
cpepMeHTa He HapyiuaeT jieTanbHoro 
B03Ae«CTBHfl noriHOCTbio SKcnpeccupyeMoro 
reHa. (lonyMeHHafl b pe3ynbTaTe nna3MMAa 
pMT440 ABn«eTC» yAoSHbiM ceneKTHBHbiM 
BeicropOM xnoHnpoBaHnp. HHTaKTHas nn6o 
cnnrMpoBaaujasi Ha ce6n pMT440 He 
noAAep>KMBaeT pocT TpaHCo>opMMpoBaHHwx 
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6aKTepnvi, TpaHc4>opMnpoBaHHbie nna3MMAow co 

BCTaBKOf), BbDKMBatOT. 

Beicrop PMT440 cosAaH Ha ocHOBe 
3Kcnpeccn0HH0M nna3Mbi pMT416. flnn 3Toro: 

H3 Hee yAanntoT 5 yHHKanbHbix yMacTKOB 
y3HaBaHMH pecTpmaas (EcoRI, BamHI, Xbal, 
Pstl m Hindlll) c noMou^bio paspesaHna, 
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flOCTpaMBSHUH KOHUpB, JlHmpOBaHMfl H 

cy6KnoHHpOBaHMR, kbk onucaHO b [1]; 

BM6CTO GTG KOAOHa aMMHOKMCnOTbl BdilMH 

36 c noMou^bK) caMT-HanpaB/ieHHoro MyTareHe3a 
BCTaanwioT nocneAOBarenbHOCTb 
GAATTCCAGTCAAAGCTT, KOflMpyioinyio 
aMMHOKMcnoTw Glu-Phe-Gln-Ser-Lys-Leu m 
cooepxaiuyio ynac™ y3HaBaHM« pecTpMKraa 
EcoRI (GAATTC) m Hind II I (AAGCTT), 
pa^aeneHHbie cneflcepoM M3 wee™ a30TMCTboc 

OCHOBBHUft; 

LijecTMMJieHHbja yMacTOK Me>Kfly EcoRt n 
Hind I II 3aMemawT Ha nonuriMHKep nnaawHAbi 

pUC19, COCTOflLUMft M3 45 HyKneOTMAHblX 

ocHOBaHHfi. B nonyMeHHott b pe3yjibTaTe 3Toro 
nna3MMfle pMT440 reH 6apHa3bi KOAMpyeT 19 
Ao6aBOMHbix aMUHOKwcnoTHbix ocrarKOB BwecTo 
OAHoro ocTanca BajiwH-36. 1 9 AononHMTenbHbix 
aMMHOKMcnoTHbix odaTKOB, pacnonoaceHHbix 
AocTaTOMHo AaneKO ot aKTMBHoro Mempa 
Moneicynbi m b cojibWHHCTBe csoeM 
rMApo^ioCHbtx, o6pa3yioT BHeLUHiOK) neT/iio, He 
Hapyiuaioujyio HaTMBHofl KOH(£opMau ) Mw 
0epMeHTa; 

nocneAOBaie^bHocTb CTpyicrypHoro reHa 
6apHa3b} co BoraBKOfi npoeepfltoT 
ceKBGHnpoBaHMGM no CeHrepy [8]. 

flpHMep 1. BeKTop pMT440 b KaMecTBe 

BeKTOpa KnOHUpOBaHUR C n03HTHBHOfi 

ceneKU>ie0. 

rionyMaioT 6n6jinoTeicy cnyHaflHbix Sau3A 
cpparMeHTOB Ann nocneAyiomeB BdaBKn no 
ynacTicy ysHaBaHwi BamHI, pacno/ioweHHOMy b 
nonnnnHKepe. C u,enbio yacecTOHMTb ycnoBHfl 
nposepKM 6epyT wiorwpHbie KO/iunecTBa 
nna3MMAHoro Beicropa, b 5 • 10 pas 
npeBbiujaioiHMe cooTBeTCTByjomne KorumecTBa 
0parMeHTOB SwoYinoTeKw. TaKne cooth o hi e h m a 
raiace AonxHbi dujih yMeHbWMTb BepoHTHOCTb 
MynbTMMepHblX BCT3B0K. flnj» KnoHnposaHun 
HcnojibayiOT ABe cfepaiajHW o>parMeHTOB: 
pa3MepoM npn6/iM3MTenbHO ot 600 ao 1200 nap 
ocHOBaHUfi m pa3MepoM ot 2000 ao 4000 n.o. 
flocxie nurHpoBaHMfl h TpaHc4x3pMau.nn 
3jieKTponopaune^ b E. coli nonyMaioT okojio 600 
kojiohmH b cnynae NieHbiuux BcraBOK m 40 
kojiohhH c oonbiuMMH Ha 100 Hr BeKTopa. 
npoBepKa ™6pMAM3a4neK Ha Maiuxax c 32 P 
MdMeHbiM onuroHyicneoTMAHbiM 3ohaom 
noKa3biBaeT, hto 97% ioiohob He coflep>KaT 
BoccTaHOBneHHoro ysacTKa BamHI b 
nonnnHHKepe. njia3MWAbi, BbweneHHbie M3 7 
KnoHOB, HeraTHBHbix b rn6pnAH3ai4M0HH0M 
recTe, Bee coAepxaT BCTaBKW, mto 
noATBep)KAeHo pe3ynbTaTaMH o6pacoTKH mx 
pecxpuKTaaaMM (nepTew). 

Ha nepTewe npHBefleHW pesy/ibTaTbi 
3JieKTpocJ)ope3a b 1 % arapo3HOM rene nna3MMA. 
o6pa6oTaHHUx pecTpnKTa3aMH EcoRI h Hind II I, 
BblAe/ieHHblX H3 BbDKMBUJMX TpaHC$opMaHTOB 
ujTaMMa E. coli HB101. 

nna3MMAHafl 6u6nwoTeKa reHOB B. 
arniloliquefaciens 6bina nonyneHa 

nurvipoBaHneM nna3MHAbi pMT440, 
oopaooTaHHofl BamHI, h cfjparMeHTOB reHOMHott 
flHK B. arniloliquefaciens, o6paooTaHHofl 
Sau3A. Haoop ipanv/ieHTOB 6bin nonyneH 
o&beAMHeHneM 4>paiajn&, coAepwainkix 
cf>parMeHTbi pa3MepoM npn6riM3iiTenbHO ot 2 ao 
4 T.n.H., BGRTbix ot MeTbipex o6pa3MOB AHK, 

OTJlHMawmMXCfl pa3TIHMHOW AnHTe/lbHOCTblO 

o6pa6oTKM pecTpwcra3ofl Sau3A. B naMecTBe 
CTaHAapTa (MeTBepTa^ Aopo>Kxa) Mcno/ibsoaaHo 
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no 200 nicr AHK c^nara x, o6pa6oTaHHW» 
Hindlll m flHK €t>ara <pX174, o6pa6oTaHHO& 
Haelll. OparMeHT BetaopHoA AHK pasMepoM 
2919 T.n.H. npeACTaaneH bo bcox TpeKax. 
Cy6icnoHMpoBaHHbie ct)parMeHTbi coAep>»caT ot 0 
AO 9 yMacTKOB pactnenneHUfl EcoRI BMecTe c 
Hindlll. 
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OopMyna M3o6peTeHi*fl: 

Beicrop pMT440 c no3HTMBHoR ceneKU,ueH 
Ann KnoHnpoBaHHfl $parMeHTOB MyKepoAHoft 
flHK paaMepoM 2936 n.o. coAepJKau^uft: 
CTpyicrypHbi^ reH 6apHa3bi, cyGKnoHnpoBaHHbifl 
H3 Bacillus amyloliquetaciens noA KOHTponeM 
CMHTeTMMecKoro tac npoMOTopa; yHMBepcanbHbifl 
noJimiMHKep nna3MMAbi pUC19 f coctoaiumH M3 
45 n.o. BCTpoeHHbiW b ren oapHa3bi bmocto 
BannHa 36; pho A cumanbHyio 
nocneAOBaTeribHOCTb Escherichia coli, KOTopan 
o6ecneMMBaeT ceKpeuwo 6apHasw b 
nepnnna3My oaKTepnajibHoR icneTKn; reH 
cnem«t>MHecKoro MHrn6nTOpa 
6apHa3bi-6apcTapa, noA ero coocTBeHHbiM 
npoMOTopoM; cpparMeHT nna3MMAbi pVC19, 
BKPK)Haiou^HR yMacTOK Hasana pennnKaL\nn on; 
reH Amp r , onpeAertfliou^n^ ycToWMHBocTb k 
aMnMi4MnnnHy b icnenox E.coli; caflTU 
pecTpnK4MM HaxoA«TCfl b nonnnnHKepe b 
cneAywu^Mx nono)KeHMflx ot tohkh HaHana 
penjinKai^nn nrtaaMHAHoft flHK: 

EcoRI 300 n.o. 

Sac I 306 n.o. 

Kpn I 312 n.o 

Sma I 316 n.o 

BamH I 321 n.o 

Sal I 333 n.o 

Pst I 339 n.o 

Sph I 345 n.o 

Hind III 351 n.o 

BCTpaHBaHne syxepOAHbix reHOB MOJKeT 
npoxoAHTb no caflTaM pecTpMKL^MM, 
coAep)Kau^Mxcfl b nonkuikiHKepe; eMKOCTb 
BCTpanBaeMofi flHK 6 n.o. 
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